This paper uses an attendance demand model with panel data on over 4,000 games to examine economic problems of fixture congestion in English Football League schedules. We find that televised midweek Champions League matches involving English Premier League clubs have substantial adverse impacts on lower division Football League gate attendance. This suggests that affected clubs may have a case for compensation from the Premier League for loss of gate revenue from this source. Scheduling of home games close to one another also has an adverse impact on attendance. Reorganisation of fixture schedules and/or redistribution of income would help offset adverse impacts on team revenues from midweek scheduling.
Introduction
Lying below the top tier English Premier League, the Football League is the world's largest professional football (soccer) league comprising 72 clubs organised in three hierarchical divisions of 24 teams each, labelled here as Divisions One to Three 1 . The
Football League is linked with the separately owned and organised Premier League by promotion and relegation on a three-up, three-down basis. Within the Football League, mobility between divisions is likewise provided by promotion and relegation while exit from the League occurs via a promotion/relegation link with the next tier down, the Conference.
As Figures 1a and 1b reveal, attendance has been increasing in the Football League over the last decade, especially in Division One. 2 However, the extra matchday revenue appears to have been dissipated by higher wages (Deloitte and Touche, 2003) . Many Football League clubs report financial positions that place them on the edge of viability. Debts of between £20m and £40m have been reported at Bradford, Darlington, Huddersfield, Ipswich, Leicester and Wimbledon. All these clubs, and a total of 22 over the period 1999-2004, have experienced spells of 'administration', akin to Chapter 11 bankruptcy in the U.S. . In a context of such financial pressure, it is important that Football League clubs make further gains in revenue generation from all sources, including matchday attendance. Attendance gain has been beneficial to the League, even if dissipated in higher wages, to the extent that the quality of its product has improved because clubs are better able to compete in the international market for player talent. Foreign players are now found in significant numbers even in the lowest division.
Attendance demand is more crucial to the Football League clubs than those in the elite Premier League where broadcasting and merchandising revenues are significant sources of finance. In the 2001/02 season the share of club turnover accounted for by television income was 37.8% across the whole Premier League. The corresponding figure for the Football League Division One was 15.1% (Deloitte and Touche, 2003) . Division Two and Three teams received negligible sums from TV broadcasting reflecting their rarity of exposure. It is therefore even more important for the Football League than the Premier League that clubs have a good understanding of the nature of attendance demand.
This paper makes a contribution to the analysis of demand conditions facing clubs in the English Football League by examining attendance demand at match level using a large panel data set. Attendance demand studies of sports leagues have looked at a number of themes such as outcome uncertainty and the role of price and income (see Borland and Macdonald (2003) for a comprehensive survey). One popular theme in this literature is the impact of live broadcasting on gate attendance where industry sources in a variety of sports have often expressed concerns that live telecasts could deter gate attendance (Forrest, Simmons and Szymanski, 2004; Harbord and Szymanski, 2004) . It is conceivable that a telecast could differences in revenues from broadcasting, sponsorship and merchandising together with a higher rate of ticket price inflation in the Premier League.
lower gate attendance so much that the reduction in gate revenues offsets any financial benefit from the broadcast 3 . Some studies of European football do find substantial negative impacts of live broadcasting on gate attendance. The English Premier League has games broadcast live by BSkyB on Sunday afternoons and Monday nights. Baimbridge et al. (1996) found a negative impact of 15% for games scheduled to provide The paper proceeds as follows. Section 2 describes our data set and establishes our empirical model. Section 3 reports our empirical results and Section 4 concludes.
Data and Empirical Model
English Football League clubs play 23 home league games over a period between August and May. They also play matches in up to three knock-out cup competitions but the 5 For example, it is customary to distinguish midweek from weekend games since the latter are played at times when supply of leisure time is at its highest. Bruggink and Eaton (1996) and Butler (2002) found that Major League Baseball attendances were higher at weekends than in midweek. It is also customary to distinguish particular periods within a season when attendance may be unusually high or low. In Paton and Cooke's study of county cricket (ibid.) attendances were unusually low in April at the beginning of the season when the weather is colder and when end-of-season football provides competition for customers. 6 It is extremely unusual for teams to play on consecutive days and playing two games in three days only occurs in holiday periods (Christmas and Easter) which are regarded as likely to boost attendance considerably. Teams prefer to have fixtures spread out to allow players time to recover from injury and fatigue. Fixture congestion is regarded within the industry as a threat to team performance. When the fixture list is published in July for the upcoming season, some games will be scheduled for midweek. As the season unfolds, other games will be moved in to midweek slots due to weather-enforced postponement or progress by teams in cup competitions. Attendances could respond differently to pre-determined and short-term midweek scheduling. We leave this interesting question to further research.
number of home games varies with the luck of the draw and how long the club stays in the competition.
Football League attendances have enjoyed a rising trend over the last decade (Buraimo et al. 2004, Dobson and Goddard, 2001 Positive coefficients would indicate a type of persistence effect; the greater was last season's attendance for a home or visiting team, the greater will be the attendance at a particular match this season compared for a match with teams of lower previous season attendance. These impacts are then additionally interacted with dummy variables to represent whether the home team is playing in a different division from the previous season (because of promotion or relegation) to give PROM*HOME ATTENDANCE LAST, PROM*AWAY ATTENDANCE LAST, REL*HOME ATTENDANCE LAST and REL*AWAY ATTENDANCE LAST. The coefficient on the first interaction variable could be positive (promoted teams are now playing at a higher level) or negative (ticket prices may have increased). The coefficient on the second interaction variable is similarly potentially positive (promoted teams have some 7 A problem with tobit estimation is that estimates are contaminated to the extent that clubs may bundle tickets so that access to the most attractive games is conditional on also buying places at less attractive fixtures. (Forrest novelty appeal) or negative (promoted teams usually bring lower inherited support with them from the lower division from which they escaped). The predicted coefficients on the relegation interaction terms are likewise ambiguous. We also include promoted or relegated status directly as intercept dummy variables for home teams: HOME PROM and HOME REL.
Some football games generate larger attendance than others just because they involve local rivals. These games, known as 'derbies', are denoted by RIVAL. Their selection is somewhat subjective since short distance between teams is not a sufficient or even necessary condition to be included. We used knowledge of lower divisions to supplement the list of Division One derby matches used by Forrest, Simmons and Szymanski (2004) .
Several empirical studies have found distance to be an important variable determining game attendance (Forrest and Simmons, 2002; Forrest, Simmons and Szymanski, 2004; Garcia and Rodriguez, 2002) . Longer distances between teams implies lower attendance, ceteris paribus, due to higher travel costs. In line with earlier studies we use a quadratic specification with DISTANCE (in route miles from the Automobile Association) and DISTANCE SQUARED.
FORM could comprise several measures. We initially included home and away team points per game up to the match (HOME POINTS, AWAY POINTS) while HOME FORM is measured by number of points (three for win and one for draw) in the preceding five fixtures, home or away 8 . The choice of five is rather arbitrary but a smaller number would give undue weight to surprising results due to 'luck' while a larger number would imply, especially for the early part of a season, that form would be highly correlated with points per game.
and Simmons, 2002). 8 We decided not to carry over form from the previous season.
In addition we examined the league standings prior to each match to check whether the home team was in the promotion places at the time (PROMOTION CONTENTION). Matches involving one or more promotion contenders may well generate additional interest and support on the part of fans. HOME CONTENDER denotes that the home team was in the top six of Divisions One or Two or was in top seven of Division Three. This definition reflects the fact that the sixth place team in Divisions One and Two will qualify for the playoff competition to determine the final promotion place while from Division Three there are three automatically promoted teams and places three through to seven vie for the playoff promotion slot. HOME*AWAY CONTENDER denotes that both teams in a match are contenders for promotion. These promotion contention effects might well vary through the season, becoming stronger towards the end of the season as matches involving contenders take on greater significance. To test this hypothesis, we interact HOME*CONTENDER and HOME*AWAY CONTENDER with month dummies. Our prior is that contention effects will be larger, and more significant, in March and April/May compared to earlier in the season.
9 OUTCOME UNCERTAINTY has been modelled across various dimensions (match, seasonal, championship domination). Promotion to higher status is the primary measure of success. Championship domination is not an issue here since the champion team, along with others at the head of the standings, is automatically promoted out of the division. Here, we confine attention to short-run match outcome uncertainty. The proposition that greater match outcome uncertainty raises attendance has been tested in several sports but with conflicting results (see Borland and Macdonald (2003) and Szymanski (2003) for surveys of the evidence). In part, this reflects the variety of measures chosen to proxy match outcome uncertainty. One approach uses ex ante match outcome probabilities derived from bookmaker 9 We are grateful to a referee for urging us to pursue these time-of-season effects.
betting odds. This approach depends critically on absence of bias in betting markets. Forrest and Simmons (2002) modelled the betting market in the Football League for the 1997/98
season and found evidence of bias. 10 Conclusions on the role of outcome uncertainty were very sensitive to whether they used raw or bias-corrected odds in the attendance demand
function.
An alternative procedure to model match outcome uncertainty is to take the differences in points per game between home and away teams and correct this for home advantage. Some correction is necessary since, in the English Football League, home teams win nearly twice as often as away teams. The probability of the home team winning is much greater than the probability of the away team winning when the two teams have similar abilities. A balanced contest will be one where a team low down in the standing is host to a team some way up the standings. The fixture schedule will sometimes bunch home games consecutively rather than in a homeaway alternating sequence. Placing home games close together on consecutive weekends could reduce attendance and we try to capture this potential adverse effect by WEEKEND*HOME LAST WEEKEND and WEEKEND*HOME NEXT WEEKEND 12 .
Pressure on both household budget and on available leisure time may mean that a fan is less likely to attend a weekend home game if this is scheduled close to either last or next weekend's home game. We investigate customer response to this situation, asking to what extent aggregate attendance suffers and which game in the sequence is the more affected. The midweek dummy variable is similarly interacted with scheduling terms to give the selfexplanatory variables MIDWEEK*HOME LAST WEEKEND, MIDWEEK*HOME NEXT WEEKEND, MIDWEEK*HOME LAST MIDWEEK and MIDWEEK*HOME NEXT MIDWEEK. Once again, we predict negative impacts on attendance from these midweek interaction terms to illustrate the adverse consequences of fixture crowding. Note that the 11 Selected matches from the domestic F.A Cup competition are also televised live on terrestrial TV (BBC), usually on Sunday afternoons, but in our sample there were very few Football League matches which clashed with the normal televised slots. This form of TV coverage is omitted from analysis. 12 Baimbridge et al (1995) , for English rugby league, and Baimbridge et al. (1996) for English Premier League football failed to find any significant adverse effects from midweek matches compared to weekend matches (aside from public holidays). In contrast, Carmichael et al. (1999) found a significantly negative impact on English rugby league from midweek games as opposed to weekend matches. Each of these studies was limited to single season cross sections and our much larger panel data set has greater power to discriminate between significant and insignificant scheduling effects. We include a set of month dummies for November, December, January, February, March and April-May combined (since the league season typically extends only a few days into May).
Previous work finds that football games played towards the end of season attract higher crowds than games earlier in the season even after controlling for league position, form and promotion contention (Forrest and Simmons, 2002; Forrest, Simmons and Szymanski, 2004 There are two features of our dependent variable, log attendance, that inspire our choice of estimation method. First, the scale of attendance will vary considerably by team and by division. This opens up the possibility of heteroscedasticity in the residuals giving rise to inflated standard errors and invalid inference. Since we are concerned with inference on groups of variables, some correction for heteroscedasticity would appear warranted. Then standard errors would be robust to each team having a different variance of its disturbance term. The second econometric problem is that team attendance typically displays some persistence through the season. The team disturbances may then be autocorrelated.
An appropriate estimation method in our case is one which allows for the presence of AR (1) autocorrelation within panels plus cross-sectional correlation of errors and/or heterogeneity across panels. One such method is a Prais-Winsten regression model with panel corrected standard errors and common AR(1) autocorrelation parameter 13 . This method delivers consistent estimates where disturbances are heteroscedastic across panels and can be applied to unbalanced panels, as is the case here. Although FGLS would provide more efficient estimates of the model parameters, we reject it on the grounds that the estimates of standard errors are then conditional on the estimated disturbance covariance. Beck and Katz (1995) 13 Estimated using xpcse in Stata 8.
show that FGLS estimates of standard errors are insufficiently conservative (too optimistic) compared to the Prais-Winsten regression model. We did generalise our treatment of autocorrelation further to estimate team-specific AR parameters but this made little substantive difference to our results. 
Empirical results

Control variables
The most striking deletion from Table 2 is that of OUTCOME UNCERTAINTY which failed to deliver a significant coefficient at 10% significance level, with or without divisional interaction. This finding of zero influence of match outcome uncertainty is in line with some recent matchday attendance demand studies (e.g., Owen and Weatherston (2004) for New Zealand Rugby Union). In addition to the empty cells in The strength of these habit persistence effects is shown to decline as one moves down the If a home team in Division Two or Three meets two away teams in its schedule then, ceteris paribus, the visitor with the higher mean home attendance last season will help generate a larger gate; essentially, the away team with bigger support last season will either bring more visiting fans or will generate greater interest amongst the home support.
As expected, local derbies boost attendance. It is noticeable that the impact of RIVAL, even after controlling for distance, becomes stronger as divisional status is reduced so that the effect of local derbies for Division Three teams is four times as great as for Division One teams. Again, this may reflect that elasticities of attendance will be reduced in Division One because much of the attendance at each game is pre-committed by the purchase of season tickets.
It is well known that long distances are a deterrent to match attendances in football (Forrest and Simmons, 2002; Forrest, Simmons and Szymanski, 2004) . In line with these studies we find that longer distance between teams deters attendance at a diminishing rate with relatively few observations (no greater than 15%) beyond the turning points for each division. Distance travelled for Division Three teams is on average higher than for other divisions and the longest journey is to be found there (Carlisle and Plymouth). To some extent Division Three tends to be occupied by small market teams outside conurbations (the minimum distance travelled was 13 miles in Division Three compared to three in Division One If the visitor is also a promotion candidate, there is a boost to support of 15.1% in any month of the season, and a total gain in attendance of 23.1% in April and May. In Division Three, attendances rise by 9.9% for home promotion candidates, at any time in the season and there is a total gain in support of 22.2% for home promotion contenders in April and May.
Broadcasting
Having established plausibility of control variables, we can examine the influence of broadcasting on attendance in the Football League. A general adverse effect of broadcasting of a team's match on its own attendance is not apparent from our results. Indeed, the only significantly negative coefficient is in 1999/2000 for Division One (reduction in attendance of 5.6%). The lack of significant effects in Divisions Two and Three is a simple reflection of the very small numbers of games covered there 16 .
In contrast to the limited impacts of broadcasting of own games, substantial losses in attendance of 21.4% and 15.8% were estimated, for Division Two and Three fixtures respectively, that were scheduled in competition with terrestrial ITV coverage of Champions
League games involving British clubs (ITV CHAMPIONS LEAGUE).
A smaller, but still statistically significant, loss of 5.8% was found for Divisions Three teams playing when
Champions' League matches involving British clubs were televised by the subscription based ITV coverage on its digital platform (ITV DIGITAL CHAMPIONS LEAGUE) 17 . This smaller effect compared to the coefficients on ITV CHAMPIONS LEAGUE reflects low rates of household penetration for the digital subscription service.
These adverse impacts on gate attendance from Champions League broadcasts have been largely ignored both by sports economists and by industry specialists. Teams which are alleged to suffer attendance and revenue reductions from TV coverage of their own games are usually compensated. In English League football, BSkyB will pay both participants in a 16 Live broadcasts of Division One games were typically on Friday evenings and Sunday afternoons over this period. 17 The ITV subscription channel, ITV Sports, more commonly known as ITV Digital, was only operative during the 2001/02 season. With low rates of household penetration, financial losses led to termination of ITV Sports football coverage at the end of this season. In 2003/04, BSkyB successfully bid for joint coverage, with ITV, of broadcast match a facility fee which easily outweighs any loss in gate revenue Some indication of possible magnitude of compensation can be found by using our estimates to calculate gate revenue losses. Dobson and Goddard (2001) report average admission prices of £8.64 and £6.45 for Divisions Two and Three in the 1998/99 season just before our sample starts. We use these prices, mean attendance figures for midweek games reported in Table 1 and regression estimates from Table 2 to generate lower bound revenue losses shown in for the first of the two. Possibly this reflects a desire of fans to see some football at their favoured team. If they plan to attend the second of two consecutive games, there is the greater risk that, having ruled out attendance at the first game, competing home production and leisure pursuits will intrude upon time allocated to watching football on the second weekend.
In contrast, Division Two teams suffer similar losses from each of two consecutive weekend home games.
It is clearly desirable to avoid placing home games on consecutive weekends. However, midweek scheduling is the larger problem for Football League clubs as the adverse impacts on attendance from crowded scheduling are somewhat greater than for congested weekend scheduling. This reflects the greater marginal valuation of leisure time on midweek evenings compared to Saturday afternoons.
Conclusions
We have applied a standard attendance demand model to the English Football League.
Our control variables show that fans exhibit substantial habit persistence through seasons, that they respond to team performance, including points per game and recent form, and that they do not seem to respond to match uncertainty of outcome.
We have added to established work on demand modelling of team sports by highlighting impacts of fixture scheduling and television coverage of rival competitions. 
